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[57] ABSTRACT 

A portable communication device (100) comprises a first 
housing element (202) and a second housing element (204), 
wherein the second housing element (204) is movingly 
connected to the first housing element (202) such that the 
second housing element (202) is settable to substantially 
three positions. A sensor (112) coupled to the first housing 
element (202) and the second bousing element (204) pro- 
duces a position signal to indicate the position of the second 
housing element (204) relative to the first housing element 
(202), and an activation element (230) produces an activa- 
tion signal in response to a user input. A controller (106) 
operates the portable communication device (100) in one of 
a standby mode, a private-mode, and a speakerphone mode 
in response to the position signal and the activation signal. 

38 Claims, 7 Drawing Sheets 
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MODE-SWTTCHABLE PORTABLE reference to the following description, taken in conjunction 

COMMUNICATION DEVICE AND METHOD with the accompanying drawings, in the several figures of 

THEREFOR which like reference numerals identify identical elements, 

and wherein: 

HELD OF THE INVENTION s FIG. 1 is an illustration in block diagram form of a 

This invention relates generally to a portable communi- portable communication device capable of mode-switching 

cation device and more specifically to a portable communi- m accordance with the present invention; 

cation device incorporating position-sensitive switching FIG. 2 is an outer view of a portable communication 

between a speakerphone mode of operation and a non- device in a private-mode configuration in accordance with 

speakerphone mode of operation. the present invention; 

FIG. 3 is an outer view of the portable communication 

BACKGROUND OF THE INVENTION dev ice of FIG. 2 in a speakerphone configuration in accor- 

With the widespread popularity of portable communica- dance ^ fte P 1 ^ 01 invention; 

tion devices such as cellular telephones, there has been an 15 FIG. 4 is an outer view of the portable communication 

increasing demand for such portable communication devices device of FIG. 2 in a standby mode configuration in accor- 

to operate in more than one user mode. In a first mode of dance with the present invention; 

operation, here referred to as a normal-phone mode, a user FIG. 5 is an exploded view showing the components of a 

first holds the portable communication device away from his first binge assembly of the portable communication device 

ear and enters access information such as a telephone 20 in accordance with the present invention; 

number. The user inputs can be verified by monitoring the FIG. 6 illustrates a cam used in the hinge assembly of 

information shown on a display. The user then places the pjQ 5. 

portable communication device close to his ear to engage in rT/ ^' - . c t . - L1 

£ ca jj 6 & FIG. 7 is a portion of the top view of the portable 

communication device in the closed position; a cutaway 

The first mode of operation limits usability; the display 25 yicw shows a portion of ^ ^ hingc ^^jy 

cannot be seen and the user cannot input information while 0 . . . t . , , , . 

_ . . . . » ■ « . FIG. 8 is a partial schematic and part symbol represen- 
tee portable communication device is next to the user^ ear. t t . e r . . * , . .* 
, .„ . , . j . « « p « A At _ tation of a sensor compnsnig a switch and circuitry; 
In addition, it is sometimes desirable for the user to not have r & ^ 

to hold the portable communication device while engaged in FIG 9 * an alternate embodiment of the sensor in 

a call. The user may thus want to place the portable 30 accordance with the present invention; 

communication device down while still maintaining com- FIG. 10 is another alternate embodiment of the sensor in 

munication. For these reasons, a second mode of operation , accordance with the present invention; 

a hands-free or speakerphone mode, is employed. FIG. 11 is a flow chart illustrating a method of mode- 

In the speaker phone mode, the portable communication switching in the portable communication device; and 

device will emit audio information at a louder volume, thus 35 FIG. 12 illustrates a phone receptacle for coupling to the 

allowing the user to hear information while the portable portable communication device. 

communication device is away from his ear. If, however, the 

portable communication device is in the speakerphone mode DETAILED DESCRIPTION OF A PREFERRED 

while it is next to the user's ear, damage to the user's hearing EMBODIMENT 

system could result. Therefore, mode switching reliability 40 Aportable communication device comprises a first hous- 

between normal-phone mode and speakerphone mode is mg elemeQt ^ & second housin elemeQtj wherein ^ 

important to ensure that the portable communication device second housifl element fa movingly connected to the first 

does not inadvertently switch to the speakerphone mode housing elemeQt such tfaat me second housing dement is 

while it is close to the user s ear. ^ settaWe {Q substantially ^ positions. A sensor coupled to 

One method to prevent the portable communication the first housing element and the second housing element 

device from operating in speakerphone mode while it is produces a position signal to indicate the position of the 

close to a user's ear is through the use of a proximity second housing element relative to the first housing element, 

detection system. The proximity detection system senses and an activation element disposed on one of the first 

when the user's head is close to the portable communication 5Q housing element and the second housing element produces 

device and causes the normal phone mode to be initiated. an activation signal in response to a user input. A controller 

However, use of a conventional proximity detection system operates the portable communication device in one of a 

must contain sophisticated reliability circuitry in order for private-mode, a speakerphone mode, and a standby mode in 

the system to be fail-safe. response to the position signal and the activation signal. 

Accordingly, there is a need for a highly reliable apparatus 55 FIG. 1 is an illustration in block diagram form of a 
and method to switch between private -mode and speaker- portable communication device, here referred to as radio- 
phone mode in a portable communication device. The result telephone 100, that is capable of mode-switching. The 
would be a portable communication device that could safely radiotelephone 100 provides two-way voice communication 
be switched between the private -mode and speakerphone and can also include data transfer functions such as internet 
mode, thus allowing greater use and functionality of the 60 connectivity, email, and FAX capability. In the illustrated 
portable communication device. embodiment, the radiotelephone 100 comprises a radio tele- 

BRIEF DESCRIPTION OF THE DRAWINGS ph ° De; 0ther electronic devices > such 35 P ersonal organizers, 

BKlbh Ub6CRlPHUN Oh THE DRAWINGS personal digital assistants, and input devices to interactive 

The features of the present invention, which are believed television can also employ the invention. 

to be novel, are set forth with particularity in the appended 65 To transmit RF signals containing transmit data (such as 

claims. The invention, together with further objects and voice, digital information, or control signals) from the 

advantages thereof, may best be understood by making radiotelephone 100, a user interface 110 directs user input 
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data to a controller 106. The controller 106 typically second bousing element 204 is settable to substantially three 

includes a microprocessor, memory, a clock generator, and positions. The first settable position, shown in FIG. 2, is for 

digital logic. The controller 106 formats the transmit data operating the radiotelephone 100 in the private-mode, 

obtained from the user interface U0 and conveys it to a wherein the user places the radiotelephone 100 close to his 

transmitter within transceiver 104 for conversion into RF 5 mouth and ear to engage in a call. 

modulated signals. The transceiver 104 conveys the RF In the illustrated embodiment, the private -mode configu- 

modulated signals to the antenna 102 for transmission. ration consists of the second housing element 204 set to an 

The radiotelephone 100 detects RF signals containing an^e of substantiauy one-r^n^ 

receive data through the antenna 102 and produces detected to fet eleme * ™- Alternatively, other angles 

RF signals. A receiver within the transceiver 104, coupled to 10 ^ P nv ^ e ; mode P<f Uon - For example, the 

* tM ~\. jTr/nr • . • ; radiotelephone 100 can be designed to operate in the pnvate- 

the antenna 102 converts the detected RF signals into mode when the hous ^ g elen £ nt 204 ^ s P et t0 a 

electncal baseband signals, demodulates the electrical base- p rede termined position within the range of one-hundred- 
band signals, recovers the receive data, including automatic thirty degrees and one-hundred-eighty degrees relative to the 
frequency control information, and outputs the receive data first housing element 202 

to the controller 106. The controller 106 formats the data 15 Tfae hinge ^ comprises subsUntiaUy two hjnge 

into recognizable voice or data information for use by user assemblies, shown here as first hinge assembly 214 and 

interface 110. The user interface 110 communicates the second ^ ^ mb i y 2U . The first hinge assembly 214 is 

received information or voice to a user. Typically, the user oaafM to a flrst portiori 260 of lne first housin elemem 

mterface 110 includes a microphone, a speaker, a display, a 2 02, and the second hinge assembly 216 is coupled to a 

keypad, and special function input elements. The user inter- ™ secQnd ^ Qf ^ ^ fao ^ ^ 

face 110 also comprises an activation element, responsive to sensor 112 ^ coupled to the hinge 220 and detects the 

a user input, for producing an activation signal. position of ^ second housing elemeQt 204 felative tQ the 

The sensor 112 actively detects the physical configuration first housing element 202. The sensor is thus coupled to the 

of the radiotelephone 100 and sends a position signal to the first housing element 202 and the second housing element 

controller 106. The controller 106 operates the radio tele- 25 204 and produces the position signal to indicate the relative 

phone 100 in a private-mode, a speakerpbone mode, and a position of the first housing element 202 and the second 

standby mode in response to the position signal and the housing element 204. 

activation signal. The description and operation of several The first housing element 202 carries a display 208 for 

embodiments of the sensor 112 and the activation element displaying messages and information, a keypad 206 for 

will be described in further detail in conjunction with FIGS. entering user input, and a microphone 212. A battery 233 is 

2 through 12. coupled to the second housing element 204, and an external 

In an alternate embodiment, an EM sensor 116 continu- power supply receptacle 290, disposed on the first housing 

ally scans for the presence of an electromagnetic (EM) field element 202, is for connection to an external power supply, 

of a predetermined strength. When the EM field is detected, 35 The second housing element 202 comprises the activation 

the EM sensor 116 sends an override signal to the controller element 230. In the illustrated embodiment, the activation 

106, and the controller 106 will operate the radiotelephone element 230 comprises a button with an integrated light- 

100 in the speakerphone mode when the controller 106 emitting-diode (LED). In alternate embodiments, the acti- 

detects the override signal and the activation signal. For vation element 230 can be disposed on the second housing 

example, a user can place the radiotelephone 100 into a ^ element 204. It will be obvious to those skilled in the art that 

phone receptacle mounted within the interior of an automo- other mechanisms, such as a switch, can be used for the 

bile. The phone receptacle comprises a magnet that will emit activation element 230. The second housing element 204 

an EM field of a predetermined strength. When the radio- carries a speaker 210. 

telephone 100 is placed within, or attached to, the phone The activation element 230 is for switching operation of 

holder, the EM sensor 116 produces the override signal. The 45 the radiotelephone 100 into the speakerphone (hands-free) 

controller 106 then operates the radiotelephone 100 in the mo d e . When the radiotelephone 100 is in the private-mode 

speakerphone mode when the controller has sensed the configuration, however, the activation element normally 

activation signal and the radiotelephone 100 is in either the docs not substantially effect the operation of the radiotele- 

speakerphone configuration or the private-mode configura- phone 100. 

tion. In the iuustrated embodiment, the EM sensor 116 5Q In an altemate cmb odiment, ^ b a special condition 

comprises a reed switch coupled to circuitry disposed within when mc activation clcmcnt 23 0 does effect the operation of 

the radiotelephone 100. ^ radiotelcphone 100 even though the radiotelephone 100 

It will be obvious to those skilled in the art the size of is in the private-mode configuration. When the radiotele- 

magnet necessary in order to produce an EM field of a phone 100 is mounted in a special phone receptacle 3000 

pre -determined strength sufficient for detection by the EM 55 (shown in FIG. 12) containing a magnet, the EM sensor 116 

sensor 116. For example, the EM field strength depends detects the EM field emitted by the magnetic. The EM sensor 

upon the sensitivity of the Reed switch used as the EM 116 then sends an override signal to the controller 106. If the 

sensor 116. In illustrated embodiment, the predetermined user then toggles tbe activation element 230 while the 

EM field strength is sufficient to produce at least 130 Gauss radiotelephone 100 is in the phone receptacle, the controller 

at the Reed switch. 60 106 will operate the radiotelephone 100 in the speakerphone 

FIG. 2 is an outer view of the radiotelephone 100 in the mode. The radiotelephone 100 will continue to operate in the 

private-mode (normal mode) configuration. The radiotele- speakerphone mode as long as it remains in the phone 

phone 100 comprises a first housing element 202 and a receptacle 3000 and the second housing element 204 is in 

second housing element 204 that is movable relative to the either the first position (FIG. 2) or a second position (FIG. 

first housing element 202. In the preferred embodiment, the 65 3). 

first housing element 202 and the second housing element For example, the phone receptacle 3000 can be for 

204 are movably connected through a hinge 220, and the operating the radiotelephone in the speakerphone mode 
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inside of an automobile. The phone receptacle 3000 can be 
mounted on the interior of the automobile, and the user can 
then couple the radiotelephone 100 to the phone receptacle 
3000 for operation in the speakerphone mode. 

In addition, a moving automobile generates low fre- 5 
quency noise within the interior of the automobile. Such 
noise results from moving automobile components, engine 
noise, and road surface noise. To overcome this low fre- 
quency noise, equalization techniques can be employed to 
affect the audio response of the radiotelephone 100 speaker 10 
when the radiotelephone 100 is operating in the speaker- 
phone mode and the override signal is detected. 

Normally, an audio (lowpass) filter coupled to the radio- 
telephone 100 speaker shapes the audio response of the 
radiotelephone 100 speaker. When the controller 106 detects 15 
the override signal and the activation signal and thus oper- 
ates the radiotelephone 100 in the speakerphone mode, a 
capacitor of the audio filter is bypassed such that the gain 
above 1 KHz increases by substantially 6 dB per octave. 
This effectively increases the treble response of the radio- 20 
telephone 100 speaker. It will be obvious to those skilled in 
the art that there are many different frequency ranges that 
can be enhanced to overcome the low frequency noise 
generated within an automobile. 

FIG. 3 is an outer view of the radiotelephone 100 in a 
speakerphone configuration. When the second housing ele- 
ment 204 is set to the speakerphone position (also referred 
to as the second position), the user can operate the radio- 
telephone 100 in the speakerphone mode (also referred to as ^ 
a hands-free mode) by toggling the activation element 230. 
For example, when the second housing element 204 is 
placed in the speakerphone position, the sensor 112 sends 
the position signal to the controller 106. When the user then 
initiates the activation element 230, the activation signal is 35 
produced and the controller 106 operates radiotelephone 100 
in the speakerphone mode. To indicate that the radiotele- 
phone 100 is in the speakerphone mode, the LED within the 
activation element 230 will turn on (light up). The LED will 
remain on for as long as the radiotelephone 100 operates in 
the speakerphone mode. 

In the illustrated embodiment, the speakerphone configu- 
ration comprises the second housing element 204 set to an 
angle of substantially ninety degrees relative to the first 
housing element 202. Alternatively, other angles can be used 45 
for the speakerphone position. For example, the radiotele- 
phone 100 can be designed to operate in the speakerphone 
mode when the second housing element 204 is set to a 
predetermined position within the range of seventy degrees 
and one-hundred-ten degrees (such as eighty degrees) rela- 50 
tive to the first housing element 202. 

In the speakerphone mode, the gain of the audio circuitry 
driving the speaker 210 is increased by substantially thirty 
dB (compared to the gain of the audio circuitry when the 
phone is operating in the private-mode) so that the user can 55 
hear the speaker 210 output even though the radiotelephooe 
100 is not immediately adjacent to the user's ear. When 
audio signals are not present at the speaker 210, the gain of 
the circuitry coupled to the microphone 212 is increased by 
substantially thirteen dB (relative to the private-mode gain 50 
setting) in order to increase the sensitivity of the microphone 
212. When audio signals are present at the speaker 210, the 
gain of the circuitry coupled to the microphone 212 is then 
decreased by substantially thirteen dB in order to reduce 
speaker-to-microphone feedback. 65 

When the radiotelephone 100 is operating in the speak- 
erphone mode and the user moves the second housing 



element 204 back to the first position (FIG. 2), the radio- 
telephone 100 will switch operation to the private-mode. 
When the operation of the portable communication 100 is 
changed from speakerphone mode to private -mode, the gain 
of the circuitry driving the speaker 210 is decreased by 
substantially thirty dB, and the gain of the circuitry coupled 
to the microphone is decreased by substantially thirteen dB 
from its speakerphone gain setting. To switch operation into 
the speakerphone mode again, the user must set the second 
housing element 104 to the second position and then toggle 
the activation element 230. 

In an alternate embodiment, there is a special condition 
when the activation element 230 does effect the operation of 
the radiotelephone 100 even though the radiotelephone 100 
is in the private-mode configuration. When the radiotele- 
phone 100 is mounted in a special phone receptacle 3000 
containing a magnet, the EM sensor 116 detects the EM field 
emitted by the magnetic and then sends an override signal to 
the controller 106. If the user then toggles the activation 
element 230 while the radiotelephone 100 is in the phone 
receptacle 3000 (and in either the speakerphone or private - 
mode configuration) the controller 106 will operate the 
radiotelephone 100 in the speakerphone mode. The radio- 
telephone 100 will continue to operate in the speakerphone 
mode as long as it remains in the phone receptacle 3000 and 
the radiotelephone 100 is in either the private-mode con- 
figuration or the speakerphone configuration. When the 
radiotelephone 100 is removed from the phone receptacle 
3000, radiotelephone 100 reverts to operation in the private - 
mode. To switch operation to the speakerphone mode, the 
user must place the second housing element 204 to the 
speakerphone position and then toggle the activation ele- 
ment 230. 

FIG. 4 is an outer view of the radiotelephone of FIG. 3 in 
a standby mode configuration. In the standby mode, the 
second housing element 204 is set to a third position that is 
a substantially closed position relative to the first housing 
element 202. The standby mode typically comprises a mode 
in which certain circuitry is powered down to save energy, 
while other circuitry remains active in order to receive 
incoming calls. The closed configuration also comprises the 
radiotelephone 100 turned off. A latch 402 is for coupling the 
battery 233 to the second housing element 204. 

FIG. 5 is an exploded view showing the components of 
the first hinge assembly 214 and the sensor 112. The sensor 
112 is shown to comprise a switch 699. The sensor 112 
farther comprises circuitry coupled to the switch 699 for 
producing the position signal. The first hinge assembly 
generally comprises a cap 602, a shaft 650, a cam 618, a 
spring 622, and an insert can 624. 

The cap 602 is formed to have an opening 604 and a first 
prong 606 and a second prong 608. The first prong 606 is 
formed to have a first tab 607, and the second prong 608 is 
formed to have a second tab 609. 

The shaft 650 has a first end 610 keyed to couple to the 
first section 260 of the first housing element 202, and the 
shaft 650 has a second end 652 that is keyed to couple to a 
movable portion 654 of the switch 699. In addition, the shaft 
650 is formed to have a first cam follower 612 and a second 
cam follower 613 located opposite the first cam follower 
612. The first end 610 is sized to be insertable through the 
opening 604 such that the cap couples to a circular ring 670 
formed on the outer surface of the shaft. By coupling the first 
end 610 to the first housing element 202, the shaft 650 
remains substantially stationary relative to the first housing 
element 202. 
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The cam 618 comprises a body that is cylindrical and stationary relative to the first housing element 202. The shaft 

formed to have a hollow center 619. A first end 620 of the 650 also remains substantially stationary relative to the 

cam is formed to have a surface with detentes (valleys), switch 699 when the switch 699 rotates around the axis 697. 

slopes, and peaks. The hollow center 619 is sized to receive Thus, when the second housing element 204 is moved 

the shaft 650 such that the cam 618 is movably coupled to 5 relative to the first housing element 202, the shaft 650 turns 

the shaft 650. The shaft 650 extends through the cam 618 so the movable portion 654 of the switch 699 and causes the 

that the first cam follower 612 and the second cam follower sensor 112 to detect the position of the second housing 

613 couples to the first end 620 of the cam 618. The spring element 204 relative to the first housing element 202. The 

622 presses against a second end 621 of the cam 618. The sensor 112 therefore comprises a switch that is selectively 

cam 618 also has a first tab 680 located on the outer surface 10 activated by interaction with the first hinge assembly 214. 

of the cam 618 and a second tab 681 (hidden from view) it will be obvious to those skilled in the art that alternate 

located on the outer surface opposite the first tab 680. embodiments of the hinge assembly 214 and the sensor 112 

The insert can 624 is formed to have a hollow center 625 can be employed. For example, the sensor 112 can comprise 

sized to receive the spring 622, the cam 618, and a portion two switches disposed in a single package, with circuitry 

of the shaft 650 extending from the second end 652 to the 15 coupled to the two switches for producing the position 

circular ring 670. The insert can 624 is formed to have a first signal. 

track 692 located on an inner surface of the hollow center FIG. 6 illustrates the cam 618 used in the first hinge 

625, and the first track 692 extends from the first end 641 of assembly 214. The cam 618 comprises a body that is 

the insert can 624 to the second end 643 of the insert can cylindrical and formed to have a hollow center 619. The 

624. The insert can 624 is also formed to have a second track 20 second end 621 abuts to the spring 622, and the first end 620 

694 located on the inner surface of the hollow center 625 of the cam is formed to have a surface with detentes 

that also extends from the first end 641 of the insert can 624 (valleys), slopes, and peaks. The cam 618 also has a first tab 

to the second end 643 of the insert can 624. The first track 680 located on the outer surface of the cam 618 and a second 

692 is for coupling to the first tab 680 of the cam 618, and tab located on the outer surface opposite the first tab 680. 

the second track 694 is for coupling to the second tab 681 of 25 ^ fifst cam follower 612 (shown in FIG. 5) and the 

the cam 618. The legs 690 of the insert can 624 are for second cam follower 613 (shown in FIG. 5) follow the 

mechanical support. detentes, slopes, and peaks of the cam 618. For example, 

Coupling the tabs of the cam 618 to the tracks of the insert when the radiotelephone 100 is in the closed configuration, 

can 624 causes the cam 618 to be engaged to the insert can the first cam follower 612 rests in a first location 704, and 

624 so that the cam 618 will not rotate around the axis 697 30 the second cam follower 613 rests in a first location 706. 

within the insert can 624. As the second housing section 204 This configuration corresponds to the spring 622 being in its 

is moved from one direction to another, however, the cam most compressed state. 

618 will slide back and forth along the axis 697 within the As the second housing element 204 is opened relative to 

insert can 624. ^ the first housing element 202, the cam 618 rotates in a 

The insert can 624 is also formed to have a first opening counter-clockwise direction around the axis 697 (as indi- 

626 on a first side 627 of the insert can 624, and a second cated by the arrow in FIG. 6). This rotation of the cam 618 

opening (not shown) located on a second side 629 located causes the first cam follower 612 to traverse the surface of 

opposite the first side 627 of the insert can 624. The cap 602 the first end 620 of the cam 618 towards the second location, 

engages the insert can 624 by coupling the first tab 607 of and the rotation causes the second cam follower 613 to 

the cap 602 to the first opening 626 of the insert can 624 and traverse the surface of the first end 620 of the cam 618 

by coupling the second tab 609 of the cap 602 to the second towards the second location 702. The second locations 700 

opening located on the second side 629 of the insert can 624. and 702 are the deepest detentes of the cam and correspond 

The cap 602 engages the insert can 624 to cause the spring to the radiotelephone 100 being in the private-mode con- 

622, the cam 618, and a portion of the shaft 650 to be 45 figuration. 

enclosed within the hollow center 625 of the insert can 624 The spring 622 is designed to have enough compression 

to form the first hinge assembly 214. force so that as the user opens the radiotelephone 100 

The cap 602 couples to the insert can 624 so that the enough to move the first cam follower 612 beyond the peak 

spring 622 is partially compressed. The compressed spring 720 and the second cam follower 613 beyond the peak 721, 

622 provides a force against the second end 621 of the cam 50 the spring 622 forces the first cam follower 612 to move all 

618 so that the first end 620 of the cam 618 is constantly in the way over to the second location 700 and the second cam 

contact with the first cam follower 612 and the second cam follower 613 all the way over to the second location 700. 

follower 613. This causes the second housing element 204 to substantially 

The switch 699 abuts the insert can 624. The movable snap-open to the private -mode configuration, 
portion 654 of the switch 699 is formed to receive and 55 Moving the second housing element 204 from the private- 
engage the keyed second end 652 of the shaft 650. The mode position to the second position (speakerphone 
switch 699 has four electrical contacts 630, 632, and two position) causes the cam to rotate in a clockwise direction 
others hidden from view) that couple to circuitry, preferably around the axis 697. The first cam follower 612 will traverse 
disposed on a flexible circuit card, that is disposed within the the first end 620 of the cam 618 to the third location 708, and 
second housing element 204. In the preferred embodiment eo the second cam follower 613 traverses the first end 620 to 
the switch 699 comprises a rotary switch. the third location 710. 

The first hinge assembly is disposed within the second The spring 622 is designed to have enough compression 
housing element. When the second housing element 204 is force so that if the user brings the radiotelephone 100 to his 
moved relative to the first housing element 202, the insert ear while the radiotelephone 100 is open to the speaker- 
can 624, the cam 618, the cap 602, and the switch rotate 65 phone position and operating in the speakerphone mode, a 
around the axis 697 substantially in unison with the second small amount of contact between the second housing ele- 
housing element 204. The shaft 650 remains substantially ment 204 and the user (e.g. the user's ear or head) will cause 
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the second housing element 204 to snap back to the private to a second terminal 814 of the switch 699, and the third 

mode position. This will automatically place the radio tele- input port 808 is coupled to a third terminal 820 of the switch 

phone 100 into the private mode of operation and thereby 699. In addition, a first resistor 822 couples the first input 

protect the user's ear from acoustic shock. The hinge assem- port 812 to a supply voltage terminal 828, a second resistor 

bly can be designed so that a force in the range of substan- 5 824 couples the second input port 814 to the supply voltage 

tially 0.5 Newtons to 1.0 Newtons of force will cause the terminal 828, and a third resistor 826 couples the third input 

second housing element 204 to snap to the private mode port 820 to the supply voltage 828 terminal, 

configuration. As m e second housing element 204 is moved from one 

From the speakerphone configuration, closing the second position to another relative to the first housing element 202, 

housing element 204 relative to the first housing element io the pole 830 of the switch 699 couples one of the three 

202 causes the cam 618 to rotate clockwise about the axis switch terminals to ground the ground terminal 810. When 

697. The first cam follower 612 will move to the first the second housing element is in the closed position (FIG. 

position 704, and the second cam follower 613 will move to 4), the switch 699 couples the third terminal 820 and the 

the first position 706. third input 808 of the AND gate 802 to the ground terminal 

FIG. 7 is a portion of the top view of the portable 15 810. The output 810 of the AND gate 802 produces a 

communication device 100 in the closed position; a cutaway position signal that is asserted low; this corresponds to the 

view shows a portion of the first hinge assembly 214. The standby mode. 

first housing element 202 is movably connected to the When the second housing element 204 is set to the 

second housing element 204 through the hinge 220. Three private-mode position (FIG. 2), the switch 699 couples the 

portions of the first housing element 202 couple to the hinge 20 first terminal 812 and the first input port 804 to the ground 

220. The first portion 260 of the first housing element 202 terminal 810. The output 810 of the AND gate 802 produces 

couples to the first end 610 of the shaft 650. The second a position signal that is asserted low; the radiotelephone 100 

portion 262 of the first housing element 202 couples to the operates in the private-mode. 

second hinge assembly 216. A third portion 702 of the first W hen the second housing element 204 is set to the 

housing element 202 couples to the first hinge assembly 214 25 speakerphone position (FIG. 3), the switch 699 couples the 

and the second hinge assembly 216. second terminal 814 to the ground terminal 810. The inverter 

A portion of the top of the second housing element 204 is 816 causes the signal input to the second input port 806 to 

formed to have a recessed area 704 for receiving the battery be asserted high. The signal at the first input port 804 is 

233. The recessed area 704 has a first side wall 708, a second asserted high since the first resistor 822 couples the supply 

side wall 710, a third side wall 706, and a fourth side wall voltage terminal 828 to the first input port 804. The signal at 

(not shown) located opposite the third side wall 706. the third input port 808 is asserted high since the third 

The second housing element 204 is formed by injection resistor 826 couples the supply voltage terminal 828 to the 

molding to have an opening 780 for receiving the first hinge third input port 808. Therefore, the output 810 of the AND 

assembly 214. The second housing element 204 is formed to 35 gate 802 produces a position signal that is asserted high, 

have another opening 700 for inserting the switch 699. The When the controller 106 then senses the presence of the 

flexible circuit 720 rests against the portion 730 of the third activation signal, the radiotelephone will operate in the 

side wall 706, and the four electrical contacts (two shown in speakerphone mode. 

FIG. 7 as 632 and 722) of the switch 699 contact the flexible If contaminants cause the second terminal 814 and the 

circuit 720. ^ third terminal 820 of the switch 699 to short together, the 

The insert can 624 abuts the switch 699, and the shaft 650 radiotelephone 100 will operate in the private-mode. For 

is shown to engage the switch 699. The first tab 607 of the example, if the second housing element 204 is in the 

first prong 606 is shown coupled to the a first opening 626 speakerphone position, the switch 699 couples the second 

on the first side 627 of the insert can 624. The cam 618 and terminal 814 to the ground terminal 810. Tne inverter 816 

the spring 622 are disposed within the insert can 624. 45 causes the signal input to the second input port 806 to be 

Thus, the second housing element 204 is formed to have asserted high. The signal at the first input port 804 is asserted 

a hollow section 732 for housing the hinge assembly of the high since the first resistor 822 couples the supply voltage 

first hinge 214. The cap 602 is shown to limit the progression terminal 828 to the first input port 804. However, since the 

of the first end 610 of the shaft 650 through the opening 604 third terminal 820 is shorted to the second terminal 814, the 

of the cap 602. The first end 610 of the shaft 650 couples to 50 input signal to the third input port 808 will be asserted low, 

the first portion 260 of the first housing element 202. resulting in the position signal produced at the output 810 to 

It is possible for external contaminants, such as metal be asserted low. The radiotelephone will thus safely operate 
fragments or water, to cause a malfunction in the switch 699. m tne private-mode. The circuitry coupled to the switch 699 
In addition, it is possible for the switch 699 itself to w* 11 cause the radiotelephone 100 to operate in the private- 
malfunction. To further protect the user from placing the 55 mode wnen otner tv P es °f contaminant-related shorts are 
radiotelephone 100 close to his ear when the radiotelephone present. In addition, if the switch malfunctions or is in an 
100 improperly operates in the speakerphone mode as a intermediate position wherein it does not make contact with 
result of external contaminants or switch 699 malfunction, °f me nrst terminal 812, the second terminal 814, or the 
circuitry is used to make the switch 699 more robust. The terminal 820, the input signal to the second input port 
switch 699 thus comprises circuitry for producing the posi- 60 806 wm be asserted low since il * coupled through the 
tion signal. inverter 816 to the supply voltage terminal 828. 

FIG. 8 is a partial schematic and part symbol represen- FIG. 9 is an alternate embodiment of the sensor 112 in 

tation of the sensor 112 comprising a switch 699 and accordance with the present invention. The sensor 112 

circuitry. An AND gate 802 has a first port 804, a second port comprises two switches, first switch 920 and second switch 

806, a third port 808, and an output port 810. The first input 65 922, disposed in a single package 999. 

port 804 is coupled to a first terminal 812 of the switch 699, An AND gate 900 comprises a first input port 902, a 

the second input port 806 is coupled through an inverter 816 second input port 904, a third input port 906, a fourth input 
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port 908, and an output port 910. The first input port 902 is The circuitry provides protection against contaminants 

coupled to a first terminal 924 of the first switch 920, the and switch malfunction. In addition, the PNP bipolar tran- 

second input port 904 is coupled to a second terminal 926 of sistor 946 provides extra protection in the event that the first 

the first switch 920, the third terminal 906 is coupled mput port 904, me secood input port 904, and the third input 

through a first resistor 950 to a ground terminal 916, and the 5 port 908 are shorted together. In that instance, the voltage 

fourth input port 908 is coupled to the first terminal 928 of applied to the base 948 and the emitter 944 are substantially 

the second switch 922. The second terminal 930 of the cqua i > so tnc PNP bipolar transistor 946 will shut substan- 

second switch 922 is coupled to the ground terminal 916. da]ly off No ^^tot current will be present to produce a 

A second resistor 932 couples the second terminal 926 of voltage drop across the first resistor 950 that is sufficient to 

the first switch to a supply voltage terminal 934 and a third M ducc an asscrtcd ^ si ^ tQ mc third ^ { rf m 

resistor 938 couples the first terminal 924 of the first switoh SQ ^ ^ ition ^ ^ bc low ^ fadio . 

920 to the ground terminal 916. A fourth resistor 936 couples . , , ^ •« • ,« « 

the first terminal 928 of the second switch 922 to the supply t6le P honc 100 W,U °P 6rate m lhe P™te-mode. 

voltage terminal 934 ^IG. 10 is another alternate embodiment of the sensor 

In addition the circuitry comprises a PNP bipolar transis- „ H?- ^ seDS0 ' U2 e ?W™!. m > s , witche !' fl / st s ™ tcb 

tor comprising an emitter 944, a base 948, and a collector 15 and second ^hll40, disposed m a single package 

946. The collector 946 is coupled to the first resistor 950, the U5S - fl** 0 . *»* 1100 has a first input 1102, a second 

emitter 944 is coupled to the fourth input port 908 of the m P ut , " 04 > a ° d 10 om .P u l ™? T ^ ^1,0 !! 

AND gate 900, and a fifth resistor 940 couples the base 948 *° u P led l ° a fir f ° 5*. « • ■ it?n 

. ^ . ■ ' t qo. rtf ANm n ~Z onn ^ second mput port 1104 is coupled to a first terminal 1110 

to the first input port 902 of the AND gate 900. j *? r 

*t_ j • . . . Z AA . . 4 . , , 20 of the second switch 1140. The second switch 1140 has a 

When the second housmg element 204 is m the closed second fa terminal 

postUon (FIG. 4), the firs switch 920 is closed (the first mo resistor m4 ^ ^ leminal 1200 

terminal 924 ■ jcoupled to the .second terminal 926) and 0k of ^ flrs( switch ^ tQ , ^ vo , teminal mfi A 

second switch 922 is closed (the first termmal 928 is coupled , . # f * i . . " „ _ 11 A ~ . t . 

. j . • i <ma\ n« .i. _j n <£i • second resistor 1118 couples the first input port 1102 to the 

to the : second termmal 930). Since the second switch 922 is a * ^ resistor mo ^ ^ 

•T mP T. ,S COUp ol i ° U 1^ v ^oid input port 1104 to the supply voltage terminal 1116. 

switch 922 to the ground terminal 916, and the position * r . 

signal produced at the output 910 is asserted low. The thc s * cond housing element 204 is in the closed 

radiotelephone 100 operates in the standby mode. position, the first switch 1130 is closed and the second 

When the second housing element 204 is set to the 30 swi !° h 1140 f closed ^ ;* CC0Ild k P Ut ^ P°rt 1104 is coupled 

private-mode position (FIG. 2), the first switch 920 is open * ^ ground termmal 1120 so -the position signal produced 

(the first terminal 924 is not coupled to the second terminal a * the out P ut n0 * 15 l ™ ^ radiotelephone 100 

926), and the second switch is closed. The first input 902 is ^ s °P eratcs m thc standb y modc " 

coupled through the third resistor 938 to the ground When ^ s«»nd housing element * set to the P rivate - 

terminal, and the fourth terminal 908 is coupled through the 35 mode position, the first switch 1130 is open and the second 

second switch 922 to the ground terminal 916. The position switch 1140 is closed - first in P* P ort 1102 * ^P 1 ^ 

signal produced at the output 910 is thus asserted low, and trough the second resistor 1118 to the ground termmal 

the radiotelephone 100 operates in the private-mode. mo > and the second input port 1104 is coupled through the 

When the second housing element 204 is set to the second switt * 11 j° * the u J™* 1120 ' ^ 

speakerphone position (FIG. 3), the first switch is closed and 40 fosmon si^ial produced at the output 1106 is thus asserted 

the second switch is open. The first input port 902 is coupled low ; and ^ radiotelephone 100 operates in the private- 

through the first switch 920 and the second resistor 932 to mode ' 

the supply voltage terminal 934. The second input port 904 Wfa en the second housing element 204 is set to the 

is coupled through the second resistor 932 to the supply speakerphone position, the first switch 1130 is closed and the 

voltage terminal 934. The fourth input port 908 is coupled 45 second switch 1140 is open. The first resistor 1114 and the 

through the fourth resistor 936 to the supply voltage terminal second resistor 1118 forms a voltage divider network that 

934. In this configuration, the second resistor 932 and the couples an asserted high voltage to the first input port 1102. 

third resistor 938 form a voltage divider network, such that The second input port 1104 is coupled through the third 

the voltage at the base 948 is substantially the supply voltage resistor 1300 to the supply voltage terminal 1116. The 

minus 0.7 volts. Since the emitter 944 is coupled to the 50 position signal produced at the output 1106 is thus asserted 

supply voltage terminal 934, the PNP transistor is turned on, high, and the radiotelephone 100 operates in the speaker- 

and the collector current produces a voltage drop across the phone mode. 

first resistor 950. The voltage drop corresponds to an If the second housing element 204 is in an intermediate 
asserted high input signal a the third input port 906. Thus, all mode position, meaning it is in a position that is in between 
of the input signals are asserted high, and the position signal 55 the closed position and the speakerphone position or in 
produced at the output 910 is asserted high, thereby causing between the speakerphone position and the private -mode 
the radiotelephone 100 to operate in the speakerphone mode. position, both the first switch 1130 and the second switch 
If the second housing element 204 is in an intermediate 1140 are opened. In this intermediate configuration, the 
mode position, meaning it is in a position that is in between input signal to the first input port 1102 is asserted low, thus 
the closed position and the speakerphone position or in 60 producing a position signal that is asserted low. The radio- 
between the speakerphone position and the private-mode telephone 100 will thus operate in the private-mode, 
position, both the first switch 920 and the second switch 922 FIG. 11 is a flow chart illustrating a method of mode- 
are opened. In this intermediate configuration, the input switching in the radiotelephone 100. The method starts at 
signals to the first input port 902 and the third input port 906 block 2000, and at decision block 2100 it is determined if the 
are asserted low, thus producing a position signal that is 65 user desires to operate the radiotelephone 100 in the speak- 
asserted low. The radiotelephone 100 will thus operate in the erphone mode. If the user does not desire speakerphone 
private-mode. operation, it is determined at decision block 2124 if the user 
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desires to operate the radiotelephone 100 in the private- Asection of transparent, malleable plastic 3104 is coupled 

mode. If private-mode operation is not desired, the user sets to the first portion 3100. A section 3105 of the first opening 

the position of the second housing element 204 to the 3102 is encompassed by the plastic 3104. The plastic 3104 

standby position at block 2132. The sensor 112 detects the thus forms a transparent protective cover for the first hous- 

configuration at block 2133 and produces a position signal 5 mg dement 202 when it is inserted into the first portion 

at block 2134. The controller 106 then operates the radio- 3100 p t astic 3104 ^ transparent so that the user can see, 

telephone 100 in the standby mode at block 2136. Operation for example, the display 208 and the keypad 206 of the 

in the standby mode continues until the user decides at radiotelephone 100 

decision block 2137 to change the mode of operation. When - JiL , . , 

the user desires to change lie mode of operation, progres- in ™ e P 0 [ UoQ 3100 15 formed to have a third opening 

sion is made to decision block 2100. 10 3106 80 mat *» ™* 0311 access me ke yP ad 206 when the 

If at block 2124 the user does desire to operate the !^^^' 100 * i T^J^° ^ri^K^T 

radiotelephone 100 in the private-mode, the user sets the The plastic 3104 covers thetond opening 3106 such that the 

position of the second housing element 204 to the private- ** T ~ » *» 2 , 06 and e ° te < commands into the 

mode position at block 2126. The sensor 112 detects the M ke yP ad . 206 whlle the P lasllc P rotects * e k *yP ad from 

position of the second housing element 204 at block 2127 contaminants. 

and produces the position signal at block 2129. The con- ^ *is x portion 3100 is formed to have a fourth opening 

troller 106 then operates the radiotelephone 100 in the 3108 for access 10 me microphone 212 of the radiotele- 

private-mode at block 2128. Operation continues in the P hone - ^ P ortioa 3100 » formed 10 have a fifth 

private-mode until the user desires at decision block 2130 to opemng 3200 for access to the external power supply 

change the mode of operation. When the user desires to receptacle 290. 

change the mode of operation at decision block 2130, An attachment device 3300, here comprising a first 

progression is made to decision block 2100. attachment element 3122 and a second attachment element 

If the user desires to operate the radiotelephone 100 in the 3U8 > » coupled to the first portion 3100. The first attach- 
speakerphone mode at decision block 2100, the user then ^ ment element 3122 comprises a flexible strap with a first 
decides at decision block 2102 if it is desired to operate the section of coupling material 3124. The second attachment 
radiotelephone 100 in the phone receptacle 3000. If use of element 3118 comprises a flexible strap with a second 
the phone receptacle 3000 is not desired, the second housing section of coupling material 3120. The first attachment 
element 204 is set to the speakerphooe position at block element 3122 and the second attachment element 3118 are 
2104. The sensor 112 detects the radiotelephone configura- ^ for attaching the phone receptacle to a substantially station- 
tion at block 2150 and produces a position signal at block «y object. For example, the first attachment element 3122 
2160. Progression is then made to block 2114. If use of the md me second attachment element 3118 can be wrapped 
phone receptacle 3000 is desired, the radiotelephone 100 is an automobile visor, with the first section of coupling 
coupled to the phone receptacle 3000 at block 2106. The EM material 3124 fastened to the second section of coupling 
sensor 116 detects the presence of an EM field of a prede- 35 material 3120. The first portion 3100 is formed to have a 
termined strength at block 2108 and produces an override P°cked 3150 for carrying a magnet 3160. 
signal at block 2110. The user then sets the radiotelephone In an alternate embodiment, the first portion 3100 co in- 
to one of the speakerphooe configuration and the private- prises a piece of molded plastic formed to receive the first 
mode configuration at block 2112, and progression is made housing element 202 of the radiotelephone 100. The first 
to block 2114. 4Q portion 3100 is formed to have a first ridge and a second 

The user toggles the activation element 230 at block 2114, " d g e far coupling to the radiotelephone 100. In addition, the 

and an activation signal is produced at block 2116. The first portion is formed to have a coupling element for firmly 

controller 106 detects the presence of the activation signal at attaching the radiotelephone 100 to the first portion 3100. 

block 2118 and operates the radiotelephone 100 in the For example, the coupling element can comprise a clip, 

speakerphone mode at block 2120. Operation continues in 45 Hie attachment device 3300 is movably coupled to the 

the speakerphone mode until the user desires to change the first portion 3100 such that the first portion 3100 is rotatable 

mode of operation at decision block 2122, wherein progres- about the attachment device 3300. For example, the attach- 

sion is made to decision block 2100. ment device 3300 can comprise a plastic clip. 

FIG. 12 illustrates a phone receptacle 3000 for coupling The first portion 3100 is formed to carry a magnet. The 

to the radiotelephone 100. A first portion 3100 is formed to 50 magnet can also be disposed on the attachment device 3300, 

have a first opening 3102 for receiving the first housing or it can form part of the assembly of the attachment device 

element 202 of the radiotelephone 100. In the illustrated 3300. The phone receptacle 3000 can then be attached to 

embodiment, the first portion comprises multiple sections of another object, such as the visor of an automobile, a user's 

leather stitched together. It will be understood by those belt, or a portion of the user's clothing material, through the 

skilled in the art that other embodiments of the first portion 55 use of the attachment device 3300. The attachment device 

3100 are possible. For example, the first portion 3100 can 3300 can also comprise a strap configuration as described in 

comprise a single piece of molded plastic, or it could FIG. 12. 

comprise a cloth or rubber material. In another alternate embodiment, the first portion 3100 is 

Asecond portion 3112 is coupled to the first portion 3100 formed of a single piece of molded plastic, and the first 

at one end 3113 of the second portion 3112. The second 60 portion 3100 is formed to have multiple ridges for coupling 

portion 3112 has a button 3114 at another end 3115 for to the radiotelephone 100. The first portion 3100 is also 

coupling the second portion 3112 to the first portion 3100. formed to have a coupling element comprising a first cou- 

Coupling the second portion 3112 to the first portion 3100 pling element and a second coupling element. The first 

forms a second opening 3116 for allowing the antenna 102 coupling element 3122 is formed to engage the first portion 

to protrude through the second opening 3116. The second 65 260 of the first housing element 202. The second coupling 

portion 3112 thus forms a strap for holding the radiotele- element 3118 is formed to engage the second portion 262 of 

phone into the first portion 3100. the first housing element 202. The attachment device 3300 
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can comprise a clip that is movably coupled to the first 
portion 3100, or the attachment device can comprise the 
strap configuration as described in FIG. 12. 

Amode-switchable radiotelephone in accordance with the 
present invention has a significant advantage over a con- 
ventional radiotelephone. Setting the second housing ele- 
ment to a specific, speakerphonc position prevents the user 
from placing the radiotelephone close to the user's ear when 
the radiotelephone is in the speakerphone position. Thus, the 
likelihood of accidental acoustic shock is greatly reduced. In 
addition, by requiring the user to initiate an activation 
element in addition to putting the radiotelephone in the 
speakerphone position, the likelihood of accidental acoustic 
shock is further reduced. 

The previous description of the preferred embodiments 
are provided to enable any person skilled in the art to make 
or use the mode-switchable radiotelephone. Various modi- 
fications to these embodiments will be readily apparent to 
those skilled in the art, and the generic principles denned 
herein may be applied to other embodiments without the use 
of the inventive faculty. For example, the second housing 
element can comprise a boom mike or a slidable section. 

What is claimed is: 

1. A portable communication device comprising: 
a first housing element; 

a second housing element that is movably connected to 
the first housing element, the second housing element 
settable to substantially three positions; 

a sensor coupled to the first housing element and the 
second housing element for detecting a position of the 
second housing element relative to the first housing 
element and producing a position signal; and 

a controller for operating the portable communication 
device in one of a standby mode, a speakerphone mode, 
and a private-mode in response to the position signal, 
wherein the controller operates the portable communi- 
cation device in the speakerphone mode when the 
position signal indicates that the second housing ele- 
ment is in a speakerphone position and the controller 
detects an activation signal. 

2. The portable communication device as in claim 1, 
further comprising an activation element disposed on one of 
the first housing element and the second housing element, 
the activation element producing the activation signal in 
response to a user input, wherein the controller operates the 
portable communication device in the speakerphone mode 
when the controller detects the activation signal, 

3. The portable communication device as in claim 1, 
wherein the sensor comprises a switch. 

4. The portable communication device as in claim 3, 
wherein the sensor further comprises circuitry coupled to the 
switch for producing the position signal. 

5. A portable communication device comprising: 
a first housing element; 

a second housing element that is movably connected to 
the first housing element, the second housing element 
settable to substantially three positions; 

a sensor coupled to the first housing element and the 
second housing element for detecting a position of the 
second housing element relative to the first housing 
element and producing a position signal; 

a controller for operating the portable communication 
device in one of a standby mode, a speakerphone mode, 
and a private-mode in response to the position signal 

an activation element disposed on one of the first housing 
element and the second housing element, the activation 
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element producing an activation signal in response to a 
user input,, wherein the controller operates the portable 
communication device in the speakerphone mode when 
the position signal indicates that the second housing 
element is in a speakerphone position and the controller 
detects the activation signal. 

6. The portable communication device as in claim 5, 
wherein the speakerphone position comprises the second 
housing element opened to a predetermined position within 
a range of seventy degrees and one-hundred-ten degrees 
relative to the first housing element. 

7. The portable communication device as in claim 6, 
wherein the portable communication device operates in the 
standby mode when the second housing element is set to a 
substantially closed position relative to the first housing 
element, and the portable communication device operates in 
the private-mode when the second housing element is set to 
a private-mode position relative to the first housing element. 

8. The portable communication device as in claim 7, 
wherein the private -mode position comprises the second 
housing element set to a predetermined position within a 
range of one-hundred-thirty degrees and one-hundred-eighty 
degrees relative to the first housing element. 

9. The portable communication device as in claim 5, 
wherein the sensor comprises a first switch and a second 
switch disposed in a single package. 

10. The portable communication device as in claim 9, 
wherein the sensor further comprises circuitry coupled to the 
first switch and the second switch for producing the position 
signal. 

11. The portable communication device as in claim 10, 
wherein the circuitry further comprises: 

an AND gate having a first input port, a second input port, 
and an output port, the first input port of the AND gate 
coupled to a first terminal of the first switch, the second 
input port of the AND gate coupled to a first terminal 
of the second switch, and the second switch having a 
second terminal coupled to a ground potential; 

a first resistor that couples a second terminal of the first 
switch to a supply voltage; 

a second resistor that couples the first input port of the 
AND gate to the ground potential; 

a third resistor that couples the second input port of the 
AND gate to the supply voltage; and 

wherein the position signal is produced at the output port 
of the AND gate. 

12. The portable communication device as in claim 10, 
wherein the circuitry further comprises: 

an AND gate having a first input port, a second input port, 
a third input port, a fourth input port, and an output 
port, the first input port of the AND gate coupled to a 
first terminal of the first switch, the second input port 
of the AND gate coupled to a second terminal of the 
first switch, the third input port of the AND gate 
coupled through a first resistor to a ground potential, 
the fourth input port of the AND gate coupled to the 
first terminal of the second switch, and the second 
terminal of the second switch coupled to the ground 
potential; 

a second resistor that couples the second terminal of the 

first switch to a supply voltage; 
a third resistor that couples the first terminal of the first 

switch to the ground potential; 
a fourth resistor that couples the first terminal of the 

second switch to the supply voltage; 
a PNP transistor having an emitter, a base, and a collector, 

the collector coupled to the first resistor, the emitter 

coupled to the fourth input port of the AND gate; 



07/23/2004, EAST Version: 1.4.1 



6,115,620 



17 



18 



10 



15 



20 



a fifth resistor that couples the base of the PNP transistor 
to the first input port of the AND gate; and 

wherein the position signal is produced at the output port 
of the AND gate. 

13. A portable communication device comprising: 
a first housing element; 

a second housing element that is movably connected to 
the first housing element, the second housing element 
settable to substantially three positions; 

a sensor coupled to the first housing element and the 
second housing element for detecting a position of the 
second housing element relative to the first housing 
element and producing a position signal; 

a controller for operating the portable communication 
device in one of a standby mode, a speakerphone mode, 
and a private-mode in response to the position signal; 
and 

an activation element disposed on one of the first housing 
element and the second housing element, the activation 
element producing an activation signal in response to a 
user input, wherein the controller operates the portable 
communication device in the speakerphone mode when 
the controller detects the activation signal; and 

an electromagnetic (EM) sensor positioned in the first 25 
housing element, the EM sensor producing an override 
signal in response to sensing an EM field of a prede- 
termined strength, wherein the controller will operate 
the portable communication device in the speaker- 
phone mode when the controller detects the override 
signal and the activation signal. 

14. The portable communication device as in claim 13, 
wherein a gain of a high frequency audio response of the 
portable communication device is increased when the con- 
troller detects the override signal and the activation signal 
and operates the portable communication device in the 
speakerphone mode. 

15. The portable communication device as in claim 13, 
further comprising a phone receptacle formed to receive the 
portable communication device, the phone receptacle having 40 
a magnet for producing the EM field. 

16. The portable communication device as in claim 15, 
wherein the phone receptacle comprises a first portion 
coupled to an attachment device, the first portion formed to 
receive the portable communication device, the attachment 45 
device formed to couple to a substantially stationary object. 

17. A portable communication device comprising: 
a first housing element; 

a second housing element that is movably connected to 
the first housing element, the second housing element 
settable to substantially three positions; 

a sensor coupled to the first housing element and the 
second housing element for detecting a position of the 
second housing element relative to the first housing 55 
element and producing a position signal; and 

a controller for operating the portable communication 
device in one of a standby mode, a speakerphone mode, 
and a private-mode in response to the position signal, 

wherein the portable communication device operates in 
the standby mode when the second housing element is 
set to a substantially closed position relative to the first 
housing element, the portable communication device 
operates in the speakerphone mode when the second 
housing element is set to a substantially ninety-degree 
position relative to the first housing element, and the 
portable communication device operates in the private - 
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mode when the second housing element is set to a 
private-mode position relative to the first housing ele- 
ment. 

18. The portable communication device as in claim 17, 
wherein the private -mode position comprises the second 
bousing element set to a predetermined position within a 
range of one -hundred- thirty degrees and one-hundred-eighty 
degrees relative to the first housing clement. 

19. A portable communication device comprising: 
a first housing element; 

a second housing element that is movably connected to 
the first housing element the second housing element 
settable to substantially three positions; 
a sensor coupled to the first housing element and the 
second housing element for detecting a position of the 
second housing element relative to the first housing 
element and producing a position signal, wherein the 
sensor comprises a switch and circuitry coupled to the 
switch for producing the position signal and, wherein 
the circuitry further comprises: 
an AND gate having a first input port, a second input 
port, a third input port, and an output port, the first 
input port of the AND gate coupled to a first terminal 
of the switch, the second input port of the AND gate 
coupled through an inverter to a second terminal of 
the switch, and the third input port of the AND gate 
coupled to a third terminal of the switch; 
a first resistor that couples the first input port to a 

supply voltage; 
a second resistor that couples the second input port to 

the supply voltage; 
a third resistor that couples the third input port to the 
supply voltage; and 
wherein the position signal is produced at the output port 

of the AND gate; and 
a controller for operating the portable communication 
device in one of a standby mode, a speakerphone mode, 
and a private-mode in response to the position signal. 

20. A radiotelephone having a first housing element and a 
second housing element that is settable to substantially three 
positions relative to the first housing element, the radiotele- 
phone operating in a normal mode when the second housing 
element is in a first position, the radiotelephone operating in 
a speakerphone mode when the second housing element is in 
a second position, and the radiotelephone operating in a 
standby mode when the second housing element is in a third 
position, wherein the radiotelephone operates in the speak- 
erphone mode when the second housing element is in one of 
the first position and the second position and an EM field of 
a predetermined strength is sensed. 

21. The radiotelephone as in claim 20, further comprising 
an activation element positioned on one of the first housing 
element and the second housing element, the radiotelephone 
operating in the speakerphone mode when the second hous- 
ing element is in the second position and the activation 
element is toggled by a user. 

22. The radiotelephone as in claim 20, wherein the first 
housing element and the second housing element are mov- 
ably connected by a hinge. 

23. The radiotelephone as in claim 22, wherein the hinge 
comprises a hinge assembly, wherein a force applied to the 
second housing element substantially within a range of 0.5 
Newtons to 1.0 Newtons will cause the second housing 
element 204 to move from the second position to the first 
position. 

24. The radiotelephone as in claim 22, further comprising 
a sensor coupled to the hinge, the sensor for detecting a 



07/23/2004, EAST Version: 1.4.1 



6,115,620 



19 



20 



10 



30 



position of the second housing element relative to the first 
housing element. 

25. A radiotelephone having a first housing element and a 
second housing element that is settable to substantially three 
positions relative to the first housing element, the radiotele- 5 
phone operating in a normal mode when the second housing 
element is in a first position, the radiotelephone operating in 
a speakerphone mode when the second housing element is in 
a second position, and the radiotelephone operating in a 
standby mode when the second housing element is in a third 
position; and 

further comprising an electromagnetic (EM) sensor posi- 
tioned in one of the first housing element and the 
second housing element, wherein the radiotelephone 
operates in the speakerphone mode when the second 
housing element is in the first position and the EM 15 
sensor senses an EM field of a predetermined strength, 
and the radiotelephone operates in the speakerphone 
mode when the second housing element is in the second 
position and the EM sensor senses an EM field of a 
predetermined strength. 20 

26. The radiotelephone as in claim 25, wherein a gain of 
a high frequency audio response of the radiotelephone is 
increased when the radiotelephone operates in the speaker- 
phone mode and the EM sensor senses an EM field of a 
predetermined strength. 25 

27. A radiotelephone comprising: 
a first housing element; 

a second housing element that is movably connected to 
the first housing element by a hinge, the second housing 
element settable to substantially three positions; 

a sensor coupled to the hinge for detecting a position of 
the second housing element relative to the first housing 
element and producing a position signal; 

an activation element disposed on one of the first housing 35 
element and the second housing element, the activation 
element producing an activation signal in response to a 
user input; and 

a controller for operating the radiotelephone in a private- 
mode when the position signal indicates that the second ^ 
housing element is in a substantially first position 
relative to the first housing element, operating the 
radiotelephone in a speakerphone mode when the posi- 
tion signal indicates that the second housing element is 
in a substantially second position relative to the first 45 
housing element and an activation signal is present, and 
operating the radiotelephone in a standby mode when 
the position signal indicates that the first housing 
element and the second housing element are in a 
substantially closed position. 5Q 

28. The radiotelephone as in claim 27, wherein the hinge 
comprises a hinge assembly. 

29. The radiotelephone as in claim 28, wherein the sensor 
further comprises: 

a switch that is selectively activated by interaction with 5S 

the hinge assembly; and 
a circuit coupled to the switch for producing the position 

signal. 

30. The radiotelephone as in claim 29, wherein the 
activation element comprises a button. ^ 

31. A method for mode- switching in a radiotelephone 
comprising the steps of: 

setting a second housing element of the radiotelephone to 
a predetermined position relative to a first housing 
element of the radiotelephone; 65 

sensing a position of the second housing element relative 
to the first housing element; 



producing a position signal; 
detecting an activation signal; and 
operating the radiotelephone in a speakerphone mode in 
response to the position signal and the activation signal. 

32. A method for mode -switching in a radiotelephone 
comprising the steps of: 

setting a second housing element of the radiotelephone to 
a predetermined position relative to a first housing 
element of the radiotelephone; 

sensing a position of the second housing element relative 
to the first housing element; 

producing a position signal; 

operating the radiotelephone in a speakerphone mode in 
response to the position signal; 

toggling an activation element; 

producing an activation signal; and 

wherein the operating of the radiotelephone in the speak- 
erphone mode is in response to the position signal and 
the activation signal. 

33. The method for mode-switching in a radiotelephone as 
in claim 32, wherein setting the second housing element of 
the radiotelephone comprises setting the second housing 
element to a predetermined position within a range of 
seventy degrees and one-bundred-ten degrees relative to the 
first housing element for operation in the speakerphone 
mode. 

34. The method for mode-switching in a radiotelephone as 
in claim 33, further comprising the steps of: 

setting the first housing element to a predetermined posi- 
tion within a range of one-bundred-thirty degrees and 
one-hundred-eighty degrees relative to the first housing 
element; and 

operating the radiotelephone in a private-mode in 
response to the position signal. 

35. The method for mode-switching in a radiotelephone as 
in claim 34, further comprising the steps of: 

setting the first housing element to a substantially closed 
position relative to the first housing element; and 

operating the radiotelephone in a standby mode in 
response to the position signal. 

36. A method for operating a radiotelephone comprising 
the steps of: 

setting a second housing element to one of three positions 

relative to a first housing element; 
sensing a position of the second housing element relative 

to a first housing element; 
producing a position signal in response to the position of 

the second housing element relative to the first housing 

element; 

checking for an activation signal; and 

operating the radiotelephone in a standby mode when the 
position signal indicates that the radiotelephone is in a 
closed configuration, operating the radiotelephone in a 
private-mode when the position signal indicates that the 
radiotelephone is in a private-mode configuration, and 
operating the radiotelephone in a speakerphone mode 
when the position signal indicates that the radiotele- 
phone is in a speakerphone configuration and the 
activation signal is present. 

37. The method for operating a radiotelephone as in claim 
36, further comprising the step of toggling an activation 
element to produce an activation signal when a user desires 
to operate the radiotelephone in the speakerphone mode. 

38. The method for operating a radiotelephone as in claim 
36, further comprising the steps of: 
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setting the position of the radiotelephone to one of the 
private -mode configuration and the speakerphone con- 
figuration; 

detecting an electromagnetic (EM) field of a predeter- 
mined strength; 
producing an override signal; 
detecting the override signal; 



22 



toggling an activation element to produce an activation 
signal; 

detecting the activation signal; and 
operating the radiotelephone in a speakerphone mode in 
response to the position signal and the activation signal. 
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